Abstract. Khung Krabaen Lagoon (KKBL) is a small low-inflow water body. There are vast areas of tidal flat occupied nearly 60% of the lagoon that host some of the most productive seagrass habitats in the region. The lagoon is surrounded by mangrove forest and intensive shrimp farms behind it. The KKBL was used as an intake and recipient water for the farms. However due some shrimp disease epidemics and possibly deteriorated water quality, the farms are now taking the intake water from the outer sea through very expensive (to construct and to maintain) irrigation system. Objective of this study is to investigate the KKBL's hydrodynamics using a numerical simulation model validated with measured data. The simulation model was setup two-dimensionally based on the Delft3D model. Results suggested that water currents inside, at the mouth and at the outer sea of the lagoon are mainly governed by tide and wind. Offshore of the lagoon, there are strong tidal currents flowing along northwest and southeast direction. The tidal currents flow into the lagoon through its mouth before dispersion rapidly inside the lagoon. Mean circulation largely varied seasonally and had direct correlations outer sea seasonal mean currents and the monsoons.
Introduction
Khung Krabaen Lagoon (KKBL), also known as Kung Krabaen Bay, is a small low-inflow water body situated at the eastern part of Thailand. According to the Kung Krabaen Bay Royal Development Study Center. The KKBL was formed naturally by mountain erosion and coastal currents generated Tombolo and gradually drop of the sea level. This form of water body origin is typical for a lagoon. Therefore the Kung Krabaen is called a lagoon rather than a bay in this study. Coverage area of the KKBL about 6.7 km2 (Fig. 1) . Shape of the lagoon resembles shape of "Krabaen" meaning sting ray in Thai. The lagoon has narrow mouth and has its body oriented along northwest and southeast axis. Dimension of the lagoon along the axis is approximately 3.6 x 2.5 km. It has approximately 11 km long coastline which is surrounded by mangrove forest and vast area of tidal flats. The tidal flat occupied nearly 60% of the lagoon that host some of the most productive seagrass habitats in the region. The KKBL is a shallow water body and has no major freshwater source discharged into it.
The KKBL was used as an intake and recipient water for some intensive shrimp aquaculture complex in the country since 1986 (Sangrungruang et al., [1] ). The complex is located right behind the mangrove forest. However due some shrimp disease epidemics and possibly deteriorated water quality, the complex is now taking the intake water from the outer sea through very expensive (to construct and to maintain) irrigation system. It has been reported also that there has been a decline of coastal fish stocks at the KKBL. Sangrungruang et al. [1] also reported that activities of the shrimp farming deteriorate sediment quality and adversely affected the lagoon's sea-shore communities. It is clear that human developments at the KKBL is not sustainable and to meet the challenges, not only proper planning, design, implementation of infrastructure, but also clear policy and strategy direction of the infrastructure are required through better understanding of the water system. Objectives of this study is to update and provide some fundamental understandings of the hydrodynamics of the KKBL in which described with insufficient details by Sasaki and Inoue [2] . There are very limited field observations for the physical oceanographic characteristics of the KKBL. In this study, two preliminary hydrographic survey were carried out between 24th April to 13th May 2017 to obtain spatial variation of water depth and temporal variation of water level. The water depth survey utilized an echosounder (HDS-9, LOWRANCE-USA) for the day and night survey to cover the whole area of the lagoon. Fig. 2 shows a photo of the model, model setting up on a boat and measurement track. The water level survey measured water depth temporal variation for 15-days using an automatic pressure logging sensor (HOBO Water Level Logger, ONSET-USA) at 30 minute interval. The sensor was placed in a PVC tube tighten to a stable concrete column at a fish cage located at 12° 34.96'N and 101° 53.42'E. Fig. 3 shows details of the pressure logger deployment. The recorded pressure data was convert to water depth by assuming constant water density and constant atmospheric pressure. The water depth were subtracted by its 15-day averaged value to produce the water level (from Mean-Sea-Level, MSL). Measured data from the depth survey was corrected to the MSL depth using measured water level in this study. 
Results and Discussion

Model validation
Hydrodynamic models were validated with water level data measured at a location inside the KKBL shown in Fig. 6 . Results suggested that the Chathaburi Model can reproduce tidal water level variations very well in terms of amplitude and phase. This suggests that the model can reproduce the barothopic tidal currents and wind-driven current with acceptable accuracy. 
